Objective: To evaluate whether dietary recommendations for subjects with diabetes are met among Finnish, Dutch and Italian elderly men with diabetes, and whether the diets of diabetic and non-diabetic men differ in these three countries. Design: A dietary survey using cross-check dietary history method. A cross-sectional comparison. Setting: Thirty-year follow-up of survivors from the Finnish, Dutch and Italian cohorts of the Seven Countries Study. Subjects: 227 elderly men from Finland, 537 from The Netherlands, and 417 from Italy, of whom 8 ± 9% had diabetes.
Introduction
Dietary recommendations for subjects with diabetes are nowadays uniform in Western countries and do not substantially differ from what is recommended for the general population (Food and Nutrition Board, National Research Council, 1989; American Diabetes Association, 1991; Diabetes and Nutrition Study Group of the EASD, 1995) .
Poor dietary compliance regarding intakes of saturated fat, dietary cholesterol and dietary ®bre was observed among subjects with insulin-dependent diabetes mellitus (IDDM) aged 15 ± 60 y from several European countries (Toeller et al, 1996) . Very little is known about how dietary recommendations are being adhered among elderly subjects with diabetes in different European countries and how the dietary habits of the non-diabetic population affect dietary compliance. The most important aim of dietary recommendations among elderly subjects with diabetes is secondary and tertiary prevention of diabetic complications, especially cardiovascular diseases.
The present study aims at evaluating whether dietary recommendations for diabetes subjects are being adhered among elderly men in three geographically and culturally different countries and whether the diet of diabetic and nondiabetic men differs from each other in these populationbased subject series. The advantage of the study is that diet was studied in connection of a survey directed towards elderly men in the general population, not speci®cally towards men with diabetes.
Subjects and methods

Study populations
The Seven Countries Study was an observational study originally designed for the investigation of cardiovascular diseases and risk factors. The study started in the period 1958 ± 1964 in 16 cohorts of middle-aged men born between 1900 and 1919 in seven different countries (Keys et al, 1967) . The survivors of the cohorts in Finland, The Netherlands, and Italy were re-examined after 30 y.
In Finland, the original cohorts in 1959 consisted of men from two geographically de®ned areas, Ilomantsi in East Finland (n 823) and Po Èytya È and Mellila È in West Finland (n 888). In 1989, at the time of the 30 y follow-up the subjects were 70 ± 89 y old. Altogether 524 men of the original cohort of 1711 men were still alive (Nissinen et al, 1993) . Of these, 470 (90%) were examined, and a random sample of 227 of these men participated in the dietary survey (Ra Èsa Ènen et al, 1992) .
The Dutch cohort comes from the town of Zutphen, in the eastern part of The Netherlands. Of this cohort, 878 men were examined for the ®rst time in 1960. In 1985, 555 of the men in this cohort were still alive and in addition, a random sample was selected (n 711) of all other men aged 65 ± 85 y who were living in Zutphen. Of them 939 (74%) took part in the study in 1985. In 1990, 560 (78%) of those 718 still alive from the Dutch cohort, took part in the study. Complete information on the diet was obtained from 537 men.
The Italian cohorts come from two rural villages, Crevalcore from northern Italy and Montegiorgio from central Italy (Keys et al, 1967) . The original cohorts in 1960 consisted of 1712 men. In 1991, 614 of the men were still alive, 427 were examined, and 417 of them (68%) took part in the dietary study.
Complete data on diet from the 30 y follow-up examination were available from 227 Finnish, 537 Dutch, and 417 Italian men and were used in the present analyses.
Examinations
All men were examined according to the international protocol used in the previous surveys of the Seven Countries Study (Keys et al, 1967) . Medical examinations were carried out by trained physicians. Height and weight were measured in light clothing without shoes. Body mass index (BMI) was calculated by dividing weight by height squared (kgam 2 ). Standardized questions on the history of diabetes mellitus were asked. The diabetic men were also asked about treatment of diabetes, ie the use of oral anti-diabetic treatment andaor insulin and whether they followed any dietary instructions for subjects with diabetes. In Finland and in Italy the standardized questionnaire of the Seven Countries Study core protocol was used to obtain information on smoking habits (Keys et al, 1967) . In The Netherlands information on smoking habits was collected using a locally developed questionnaire. The presence of diabetes was diagnosed at the examination by a positive history. Men who were not previously known to have diabetes but had asymptomatic hyperglycaemia were considered as nondiabetic in the present analysis.
Food and beverage consumption data were collected by the cross-check dietary history method (Burke, 1947; Block, 1982; Bloemberg et al, 1989) . The interviews were carried out by experienced dietitians and nutritionists in all cohorts. In Finland, the interviews took place in autumn 1989, in The Netherlands in spring 1990, and in Italy in autumn 1991.
Information was obtained about the usual food consumption pattern during the previous month preceding the interview. First, the usual food consumption pattern of a person was assessed during week and weekend days. This part concerned questions about the foods used at breakfast, lunch, dinner and between meals. Thereafter a checklist with an extensive number of foods was used to record the frequencies and amounts of foods consumed. The information about the food pattern was checked with the information from the checklist. Portion sizes were estimated by a picture booklet with 126 color photographs of various portion sizes of foods in Finland, by a portable scale in The Netherlands, and by arti®cial models of different foods in Italy. Although the dietary history method was adjusted to the local situation, the methodology was comparable across the cohorts (Bloemberg et al, 1989; Farchi et al, 1995; Ra Èsa Ènen et al, 1992) .
Nutrient intake was assessed using computerized versions of the local food tables for Finland, The Netherlands and Italy (Ahlstro Èm et al, 1972; Netherlands Of®cial Dutch Food Table (NEVO), 1989; Fidanza & Versiglioni, 1989) . The Finnish, Dutch and Italian nutrient databases were complete for the nutrients studied and the Finnish and Dutch ones were complete also for foods. For the very few foods not included in the Italian databases, values of similar foods were used. The computing programmes contained data on recipes of all composite dishes. In Finland and in The Netherlands dietary ®bre was measured by the method of Englyst (1981) . In Italy both the method of Englyst and that of Southgate (1981) had been used. The Southgate method is known to overestimate dietary ®bre, because of incomplete starch solubilization (Schneeman & Tietyen, 1994) . This means that there may be some overestimation in the dietary ®bre intake of Italian men. Carbohydrates were digestible carbohydrates and they were calculated by subtracting water, ash, protein and fat, the rest being carbohydrates. Lactose was included in mono-and disaccharides. Apart from nutrients all the food groups and items which were comparable between the three countries were used in the analyses: cereals, potatoes, vegetables, legumes, fruits and berries, milk and milk products, cheese, eggs, dietary fats and oils, meat and meat products, ®sh and ®sh products, alcoholic beverages, and added sugar. Added sugar included all sucrose consumed as such, for example, in coffee, and that added to dishes and baked products.
Statistical analyses
Statistical analyses were carried out using the SAS programs version 6.07. The food consumption and nutrient intake were expressed per 1000 kcal, to adjust for energy intake. Mean values of selected characteristics were compared between diabetic and non-diabetic men in each country and between countries among diabetic and nondiabetic men. Analysis of covariance was used to adjust for age as a potential confounder. For skewed variables logarithmic transformations were used. All P-values were based on two-sided tests of statistical signi®cance.
Results
Characteristics of study populations
The proportion of diabetic men was similar in the Finnish, Dutch and Italian cohorts (9%, 8% and 9%, respectively). All the 21 Finnish diabetic men reported adhering to Diet of diabetic and non-diabetic elderly men SM Virtanen et al diabetic diet, 10 of them had also oral anti-diabetic treatment and one had insulin. In the Dutch cohort, 34 of the 43 diabetic men reported adherence to the diet therapy, of them 19 also had oral anti-diabetic treatment and eight also had insulin, whereas nine men had only oral anti-diabetic treatment without any dietary prescription. Of the 36 diabetic men, 31 reported having received dietary instructions, of them 18 also used oral anti-diabetic treatment and one had insulin. Four men used only oral anti-diabetic treatment and one man insulin alone without any dietary prescription.
The study groups were similar in age, only Italian nondiabetic men were somewhat older than non-diabetic men from other countries (P`0.001, Table 1 ). The diabetic and non-diabetic men from the three countries were not different regarding cardiovascular risk factors (Table 1) . Dutch men had lower BMI (P`0.01) and lower systolic blood pressure (P`0.001) than men from Finland and Italy. Italian men had a higher serum HDL cholesterol concentration than Finnish or Dutch men, respectively (P`0.001).
Food consumption
The food consumption patterns of Finnish, Dutch, and Italian men differed considerably from each other. In the diet of Finnish non-diabetic men, the percentage of energy from milk and milk products, eggs, ®sh and ®sh products, and sugar was highest and that from cereal products, vegetables, legumes, fruits and berries, cheese, meat and meat products, and alcoholic beverages lowest (P`0.01, Table 2 ). Dutch non-diabetic men consumed relatively most potatoes and least ®sh and ®sh products (P`0.01), whereas the relative consumption of cereal products, legumes, fruit and berries, and alcoholic beverages was highest and that of potatoes, milk and milk products, eggs, and sugar lowest for the Italian men (P`0.01).
In Finland the only difference in food consumption patterns between diabetic and non-diabetic men was seen in the consumption of added sugar which was about onehalf in diabetic compared with non-diabetic men ( Table 2) . The Dutch and Italian diabetic men consumed very little added sugar, only about 1 gaday, much less than nondiabetic men in the same areas. The consumption of vegetables and fruits and berries was higher for Italian diabetic than non-diabetic men. In The Netherlands, the consumption of cereal products, fruits and berries, milk and milk products, cheese, and meat and meat products was greater for diabetic men and that of alcoholic beverages greater for non-diabetic men. Differences in food consumption patterns between diabetic men from the three countries were similar to differences observed between non-diabetic men.
Among non-diabetic men, energy intake was highest for the Finnish and lowest for the Dutch men (P`0.001, Table Differences *P`0.05, **P`0.01, ***P`0.001 between diabetic and non-diabetic men in each country.
c Log-transformed in analyses, the values are retransformed. Diet of diabetic and non-diabetic elderly men SM Virtanen et al 3). The Finnish diet was characterized by the highest content of saturated fatty acids, mono-and disaccharide, dietary cholesterol, thiamin, ribo¯avin, calcium, phosphorus, and potassium, and the lowest content of monounsaturated fatty acids and alcohol (P`0.001). The intake of protein per kg of body weight was highest for the Finnish non-diabetic men (P`0.001). The diet of Dutch non-diabetic men contained the greatest amount of dietary ®bre, polyunsaturated fatty acids, and vitamin C and the least carbohydrates, especially polysaccharides (P`0.001). In the diet of Italian non-diabetic men the relative amounts of monounsaturated fatty acids, polysaccharides, and alcohol were highest and those of protein, fat, especially saturated and polyunsaturated fatty acids, monoand disaccharide, dietary cholesterol, dietary ®bre, thiamin, ribo¯avin, vitamin C, phosphorus, potassium and iron lowest (P`0.01). In Finland, the energy intake of diabetic and nondiabetic men did not differ, whereas Dutch and Italian diabetic men had lower intakes of energy than non-diabetic men, respectively (Table 3) . On the whole, the differences between diabetic and non-diabetic men in nutrient intakes were greatest in The Netherlands and smallest in Finland (Table 3 ). The proportion of protein was higher by diabetic than non-diabetic men in The Netherlands and Italy. In the diet of both Finnish and Dutch men, the proportion of fat of energy intake was higher for diabetic than non-diabetic men and consequently the proportion of carbohydrates lower in the diet of diabetic men. The proportion of saturated fatty acids was similar among diabetic and nondiabetic men in all the three countries. The lower proportion of carbohydrates in the diet of Finnish and Dutch diabetic men compared with non-diabetic men was due to the higher intake of mono-and disaccharide by nondiabetic men. Dutch diabetic men had higher intake of polysaccharides than non-diabetic men. The intake of alcohol was lower by Dutch diabetic mean and that of dietary cholesterol lower by non-diabetic men. The nutrient densities of ®bre and several vitamins and minerals were higher for Dutch and Italian diabetic men as compared with non-diabetic men (Table 3) . Among diabetic men, the differences between the countries in the intake of energy and nutrients were similar to those observed among nondiabetic men. In the relative intakes of vitamins and minerals the differences between diabetic cohorts were somewhat smaller than between non-diabetic cohorts.
Discussion
The differences in food consumption patterns of Finnish, Dutch and Italian cohorts of the Seven Countries Study have become fewer and smaller since the 1960s Huijbregts et al, 1995) . However, in 1989 ± 1991 marked differences both in absolute and energyadjusted food consumption were still between the three cohorts of men. The diet of Finnish men could be regarded as North European and that of Italian men Mediterranean, whereas the diet of Dutch men is positioned between these two cohorts (Huijbregts et al, 1995) . The differences in the composition of diet between the diabetic patients re¯ected the differences observed between non-diabetics. In all the three cohorts, diabetic men consumed less added sugar than non-diabetic men. In Finland no other differences were seen in food consumption between diabetic and non-diabetic men. In Italy, in addition, diabetic men consumed more fruits and berries and vegetables. The Dutch diabetic men had the greatest differences in their diet compared with non-diabetic men Ð they ate relatively more cereal products, fruits and berries, milk and milk products, cheese, and meat and meat products and fewer alcoholic beverages. In the Dutch study data on some food subgroups were also available. Dutch diabetic men ate more bread with high ®bre content, low-fat meat products, low-fat or fat-free Differences *P`0.05, **P`0.01, ***P`0.001 between diabetic and non-diabetic men in each country.
Diet of diabetic and non-diabetic elderly men SM Virtanen et al milk and milk products, and both low-fat and high-fat cheese than non-diabetic men (data not shown).
At the time of the study, around 1990, dietary recommendations directed towards subjects with diabetes were similar in Finland, The Netherlands, and Italy (Diabetes and Nutrition Study Group of the EASD, 1988). For obese subjects with non-insulin dependent diabetes mellitus (NIDDM) energy restriction is recommended. Total fat should provide about 30% of total energy intake, saturated fatty acids less than 10%, and carbohydrates 50 ± 60%. The recommended amount of dietary ®bre is about 20 g per 1000 kcal. The intake of dietary cholesterol should not exceed 300 mg per day and that of added sugar 50 g per day (30 g of added sucrose). In the earlier dietary recommendations towards subjects with diabetes the amount of sucrose was more strictly controlled (Huttunen et al, 1982) . In the most recent dietary recommendations for subjects with diabetes, bene®cial effects of monounsaturated fatty acids on glucose and lipid metabolism have been recognized (Diabetes and Nutrition Study Group of the EASD, 1995) . No quantitative recommendations for total fat and carbohydrates are given anymore, instead, it is recommended that most dietary energy intake should come from combination of carbohydrates and monounsaturated fatty acids with cis-con®guration. The intake of saturated and polyunsaturated fatty acids each should not exceed 10% of energy intake.
The greater energy intake of Finnish men compared with Dutch and Italian men can be partly explained by higher amount of physical activity by Finnish men. A part of it may re¯ect methodological problems in assessing food consumption (Huijbregts et al, 1995) . For the sake of comparability we used energy-adjusted food and nutrient intakes in the present study.
The differences in energy intake between the countries were greater among diabetic than non-diabetic men. The energy intake of Finnish diabetic men were about 700 and 600 kcal higher than that of Italian and Dutch counterparts, whereas among non-diabetic men the differences were about 600 and 300 kcal, respectively. The lower energy intake observed among diabetic compared with non-diabetic men in The Netherlands and Italy may re¯ect their smaller amount of physical activity andaor underreporting of food consumption. Although according to BMI the diabetic men in the present study were not more obese than non-diabetic men, more dietary advice to control body weight may have been directed towards diabetic than nondiabetic men which may have resulted in underreporting of food consumption among diabetic men. It is also known that body weight can decrease in diabetic patients with increasing severity of the disease.
The mean proportion of total fat and saturated fatty acids in the diet was well below the recommended levels for the Italian diabetic men only, whereas Finnish and Dutch diabetic men remarkably exceeded the recommended levels. Similar differences have also been reported among younger subjects with IDDM from Italy, Finland and The Netherlands (Toeller et al, 1996) . In the present study the total fat intake was even higher for diabetic than nondiabetic men in Finland and The Netherlands probably due to avoidance of carbohydrates. Finnish diabetic men received also much more dietary cholesterol than recommended. The dietary ®bre intake of all the diabetic cohorts was below the recommended level, although Dutch and Italian diabetic men had somewhat increased their intake of dietary ®bre, especially from fruit and berries compared with non-diabetic men.
The nutrient density of the diet was generally higher for the Finnish men than for the Dutch and Italian men, and among Dutch and Italian men higher for diabetic than non-diabetic men. The mean daily intake of thiamin by Italian diabetic and non-diabetic men, of ribo¯avin by Italian non-diabetic men, and of calcium by Italian diabetic and non-diabetic men were lower by 10% or more than Recommended Dietary Allowances (Food and Nutrition Board, National Research Council, 1989) .
Concerning the intakes of total fat and carbohydrates the differences between the countries were greater among diabetic men than among non-diabetic men. On the other hand, differences in the intake of mono-and disaccharide and in the intakes of many vitamins and minerals between the countries were smaller among diabetic as compared with non-diabetic men. Diabetic men from all the three countries had unnecessarily high intakes of protein, and in The Netherlands and Italy even higher intake than nondiabetic men (recommendation 0.75 g per kg of body weight per day, Food and Nutrition Board, National Research Council, 1989) .
Our results in Finnish and Dutch diabetic men resemble those obtained in US women with NIDDM and in German men and women with NIDDM in the high proportion of fat, especially saturated fatty acids, and low proportion of carbohydrates in the diet (Shimakawa et al, 1993; Toeller, 1993) . In a recent study, a higher proportion of protein (20% of energy intake) and a lower proportion of carbohydrate (39%) were observed in Spanish men than among the present Finnish, Dutch and Italian men (Diabetes and Nutrition Study Group of the Spanish Diabetes Association, 1997). The fat intake (36% of energy intake) was somewhat higher and that of alcohol lower (1%) in that study than among Italian men in the present study.
To conclude, the diet of the diabetic men from Finland, Italy, and the Netherlands resembled more the diet of nondiabetic men from respective countries than the diet of diabetic men from the other countries. In the diet of Italian diabetic men, the proportion of fat, saturated fatty acids, and carbohydrates was nearest the recommended levels.
